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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device of an MVA mode wherein highly accurate alignment 
between an array substrate and a counter substrate is not 
needed. 

SOLUTION: The liquid crystal display device 1 of a multi- 
domain type vertical alignment mode is provided with an array 
substrate 2 provided with a first transparent substrate 7, a pixel 
electrode 10 formed on the first transparent substrate 7, a first 
alignment layer 11 formed on the pixel electrode 10 and a 
ridge-shaped protrusion part 20 provided between the first 
transparent substrate 7 and the pixel electrode 10 and bringing 
a ridge-shaped protrusion structure on the surface on the first 
alignment layer 1 1 side of the pixel electrode 10, a counter 
substrate 3 provided with a second transparent substrate 1 5 
disposed opposite to the first alignment layer 1 1, a common 
electrode 1 6 formed on the surface opposed to the first 
alignment layer 11 of the second transparent substrate 15 as a 
flat and continuous film and a second alignment layer 17 formed 
on the common electrode 16 as a flat and continuous film and a 
liquid crystal layer 4 interposed between the array substrate 2 and the counter substrate 3. 
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* NOTICES * 

iTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display in multi-domain mold vertical orientation mode. The 1st 
transparence substrate, The pixel electrode formed on said 1st transparence substrate, the 1st orientation film 
formed on said pixel electrode, and it prepares between said 1 st transparence substrates and said pixel 
electrodes — having — and the front face by the side of said 1st orientation film of said pixel electrode — a 
ridge - the ridge which brings about the ** projection structure — with the array substrate equipped with the 
** height The common electrode formed in the opposed face with said 1st orientation film of the 2nd 
transparence substrate which countered said 1st orientation film and has been arranged, and said 2nd 
transparence substrate as flat continuation film, And the liquid crystal display characterized by providing the 
liquid crystal layer pinched between the opposite substrate equipped with the 2nd orientation film formed as 
flat continuation film on said common electrode, and said array substrate and said opposite substrate. 
[Claim 2] It displays by changing the electrical potential difference impressed between said pixel electrodes 
and said common electrodes between the 1 st display electrical potential difference and the 2nd display 
electrical potential difference higher than said 1st display electrical potential difference, the time of making 
into said 2nd display electrical potential difference the electrical potential difference impressed between said 
pixel electrodes and said common electrodes — said ridge — the ** projection structure the liquid crystal 
molecule contained in said liquid crystal layer on the both sides — the major axis of said liquid crystal 
molecule, and said ridge — the longitudinal direction of the ** height — crossing — and the major axis of 
said liquid crystal molecule — said ridge — the liquid crystal display according to claim 1 characterized by 
carrying out orientation so that the ** height may be countered. 

[Claim 3] said ridge — said ridge of the ** projection structure — the radius of curvature of the crowning in a 
cross section vertical to the longitudinal direction of the ** height — said ridge — the liquid crystal display 
according to claim 1 or 2 characterized by being smaller than the height of the ** projection structure. 
[Claim 4] said ridge — a liquid crystal display given in any 1 term of claim 1 characterized by the ** 
projection structure having the concavo-convex front face thru/or claim 3. 

[Claim 5] It is the liquid crystal display in multi-domain mold vertical orientation mode. The 1st 
transparence substrate, The pixel electrode formed on said 1 st transparence substrate, the 1 st orientation film 
formed on said pixel electrode, and it prepares between said 1st transparence substrates and said pixel 
electrodes - having - and the front face by the side of said 1st orientation film of said pixel electrode - the 
1st ridge — the ** projection structure — and the ridge which brings the ** projection structure to the 
exposed surface of said 1 st orientation film the 2nd ridge, respectively — with the array substrate equipped 
with the ** height The common electrode formed in the opposed face with said 1st orientation film of the 
2nd transparence substrate which countered said 1 st orientation film and has been arranged, and said 2nd 
transparence substrate as flat continuation film, And the liquid crystal display characterized by providing the 
liquid crystal layer pinched between the opposite substrate equipped with the 2nd orientation film formed as 
flat continuation film on said common electrode, and said array substrate and said opposite substrate. 
[Claim 6] It displays by changing the electrical potential difference impressed between said pixel electrodes 
and said common electrodes between the 1st display electrical potential difference and the 2nd display 
electrical potential difference higher than said 1st display electrical potential difference. When the electrical 
potential difference impressed between said pixel electrodes and said common electrodes is made into said 
2nd display electrical potential difference In the pixel field specified with said pixel electrode the major axis 
of the liquid crystal molecule contained in said liquid crystal layer, and said ridge — the include angle in 
which the longitudinal direction of the ** height succeeds — said ridge ~ the liquid crystal display according 
to claim 5 characterized by forming the orientation condition of changing so that it may become large 
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according to the distance from the flank of the ** height. 

[Claim 7] said 2nd ridge — said ridge of the ** projection structure — the liquid crystal display according to 
claim 5 or 6 characterized by the cross section vertical to the longitudinal direction of the ** height having 
the rectangle-like section or the back taper-like section. 

[Claim 8] A liquid crystal display given in any 1 term of claim 5 characterized by said thing [ that said at 
least one slot which has opening the 2nd ridge in the field by the side of said array substrate of the ** height, 
and extended along with the longitudinal direction is established in the ** projection structure ] the 2nd 
ridge thru/or claim 7. 

[Claim 9] A liquid crystal display given in any 1 term of claim 1 characterized by preparing the slit in said 
pixel electrode thru/or claim 8. 

[Claim 10] said array substrate — said 1st transparence substrate and said ridge — a liquid crystal display 
given in any 1 term of claim 1 characterized by having a light filter layer further between the ** heights 
thru/or claim 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a liquid crystal display, especially relates to the liquid 

crystal display in multi-domain mold vertical orientation mode. 

[0002] 

[Description of the Prior Art] liquid crystal displays are a thin shape, a light weight, and a low power — etc. - 
- it has the various features and is applied to various applications, such as OA equipment, an information 
terminal, a clock, and television. Especially the liquid crystal display that has a thin film transistor 
(henceforth TFT) is used as a monitor which displays a lot of information like pocket television or a 
computer from the high responsibility. 

[0003] In recent years, the demand to highly-minute-izing of an image or improvement in the speed of a 
display speed is increasing with the increment in amount of information. Highly minute-ization of an image 
is realized among these demands by making detailed array structure which TFT mentioned above forms, for 
example. 

[0004] On the other hand, about improvement in the speed of a display speed, adopting the interface 
stability mold ferroelectric liquid crystal (Surface Stabilized Ferroelectric Liquid Crystal) mode and 
antiferroelectricity liquid crystal mode using the OCB mode and VAN mode which the nematic liquid 
crystal was used instead of, HAN mode and pi array mode, and a smectic liquid crystal is examined. [ the 
conventional display mode ] 

[0005] The rubbing processing which a speed of response quicker than the conventional TN (Twisted 
Nematic) mode can be obtained [ processing ], and moreover generates defects, such as the static electricity 
destruction, in VAN mode among these display modes for vertical orientation is unnecessary. Especially, 
attention is attracted from the compensation design of an angle of visibility being comparatively easy 
especially for multi-domain mold VAN mode (henceforth MVA mode). 

[0006] however — the conventional liquid crystal display which adopted MVA mode — not only an array 
substrate but an opposite substrate — also receiving — a ridge — it is necessary to form the ** projection 
structure or to prepare a slit etc. in the common electrode on an opposite substrate Therefore, alignment of 
an array substrate and an opposite substrate will have to be performed in a very high precision, consequently 
lifting of cost and lowering of dependability will be produced. 

[0007] Moreover, in recent years, the technique which forms a light filter layer in an array substrate is 
beginning to be put in practical use in manufacture of the liquid crystal display in TN mode. In case 
according to this technique an array substrate and an opposite substrate are stuck and a eel is formed, it is 
not necessary to carry out alignment of each color field and pixel electrode which constitute a light filter 
layer, therefore, the time of sticking an array substrate and an opposite substrate and forming a eel in the 
liquid crystal display in the conventional MVA mode, although to apply such a technique also to 
manufacture of the liquid crystal display in MVA mode is desired — between them — a ridge » it is 
necessary to perform alignment of the ** projection structure or a slit Therefore, in the liquid crystal display 
in the conventional MVA mode, even if it formed the light filter layer in the array substrate, the profit 
obtained with the liquid crystal display in TN mode was unenjoyable. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned trouble, 
and aims at the highly precise alignment between an array substrate and an opposite substrate offering the 
liquid crystal display in unnecessary MVA mode. 
[0009] 
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[Means for Solving the Problem] According to the 1st side face of this invention, it is the liquid crystal 
display in multi-domain mold vertical orientation mode. The pixel electrode formed on the 1 st transparence 
substrate and said 1 st transparence substrate, the 1 st orientation film formed on said pixel electrode, and it 
prepares between said 1 st transparence substrates and said pixel electrodes — having — and the front face by 
the side of said 1st orientation film of said pixel electrode — a ridge — the ridge which brings about the ** 
projection structure — with the array substrate equipped with the ** height The common electrode formed in 
the opposed face with said 1 st orientation film of the 2nd transparence substrate which countered said 1 st 
orientation film and has been arranged, and said 2nd transparence substrate as flat continuation film, And 
the liquid crystal display characterized by providing the liquid crystal layer pinched between the opposite 
substrate equipped with the 2nd orientation film formed as flat continuation film on said common electrode, 
and said array substrate and said opposite substrate is offered. 

[0010] Moreover, according to the 2nd side face of this invention, it is the liquid crystal display in multi- 
domain mold vertical orientation mode. The pixel electrode formed on the 1st transparence substrate and 
said 1 st transparence substrate, the 1 st orientation film formed on said pixel electrode, and it prepares 
between said 1 st transparence substrates and said pixel electrodes — having — and the front face by the side 
of said 1st orientation film of said pixel electrode — the 1st ridge — the ** projection structure ~ and the 
ridge which brings the ** projection structure to the exposed surface of said 1st orientation film the 2nd 
ridge, respectively — with the array substrate equipped with the ** height The common electrode formed in 
the opposed face with said 1 st orientation film of the 2nd transparence substrate which countered said 1 st 
orientation film and has been arranged, and said 2nd transparence substrate as flat continuation film, And 
the liquid crystal display characterized by providing the liquid crystal layer pinched between the opposite 
substrate equipped with the 2nd orientation film formed as flat continuation film on said common electrode, 
and said array substrate and said opposite substrate is offered. 

[001 1] In addition, the vocabulary "the continuation film" used here means the film with which it is not 
divided to two or more parts, and neither the hole nor the slit is prepared. Moreover, though the vocabulary 
"the flat continuation film" does not have irregularity at all on a front face among such "continuation film" 
or has irregularity on the front face, it means what is extent which does not affect the orientation condition 
of a liquid crystal molecule. 

[0012] In the liquid crystal display concerning the 1st side face of this invention, it can display by, for 
example, changing the electrical potential difference impressed between a pixel electrode and a common 
electrode between the 1st display electrical potential difference and the 2nd display electrical potential 
difference higher than the 1st display electrical potential difference, in this case, the time of making into the 
2nd display electrical potential difference the electrical potential difference impressed between a pixel 
electrode and a common electrode — a ridge — the liquid crystal molecule which the ** projection structures 
are those both sides, and is contained in a liquid crystal layer — the major axis of a liquid crystal molecule, 
and a ridge — the longitudinal direction of the ** height — crossing — and the major axis of a liquid crystal 
molecule — a ridge — orientation may be carried out so that the ** height may be countered. 
[0013] the liquid crystal display concerning the 1st side face of this invention ~ setting — a ridge — the ridge 
of the ** projection structure — the radius of curvature of the crowning in a cross section vertical to the 
longitudinal direction of the ** height — a ridge — it is desirable that it is smaller than the height of the ** 
projection structure, moreover, a ridge — as for the ** projection structure, it is desirable to have the 
concavo-convex front face. 

[0014] In the liquid crystal display concerning the 2nd side face of this invention, it can display by, for 
example, changing the electrical potential difference impressed between a pixel electrode and a common 
electrode between the 1st display electrical potential difference and the 2nd display electrical potential 
difference higher than the 1st display electrical potential difference, in this case, the major axis of the liquid 
crystal molecule contained in a liquid crystal layer in the pixel field specified with a pixel electrode when 
this liquid crystal display makes the electrical potential difference impressed between a pixel electrode and a 
common electrode the 2nd display electrical potential difference and a ridge — the include angle in which 
the longitudinal direction of the ** height succeeds — a ridge ~ the orientation condition of changing so that 
it may become large according to the distance from the flank of the ** height may be formed. 
[0015] the liquid crystal display concerning the 2nd side face of this invention — setting — the 2nd ridge — 
the ridge of the ** projection structure — as for a cross section vertical to the longitudinal direction of the ** 
height, it is desirable to have the rectangle-like section or the back taper-like section. In addition, it means 
that at least one part between the 2nd transparence substrate side of the cross section, the 1 st transparence 
substrate side, or them of "it has the rectangle-like section" is a rectangle "-like" here. Moreover, it means 
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that at least one part between the 2nd transparence substrate side of the cross section, the 1 st transparence 
substrate side, or them of "it has the back taper-like section" is a back taper "-like." Furthermore, the 
vocabulary "the shape of a back taper" means the condition that width of face becomes narrow towards the 
1 st transparence substrate side, from the 2nd transparence substrate side. 

[0016] In the liquid crystal display concerning the 2nd side face of this invention, at least one slot which has 
opening in the field by the side of the array substrate of the ** height the 2nd ridge, and extended along with 
the longitudinal direction may be established in the ** projection structure the 2nd ridge, this tooth depth ~ 
especially — a limit — there is nothing — therefore, this slot — a ridge — what forms band-like concavo- 
convex structure only in the top face of the ** height you may be — or a ridge — the ** height may be 
divided to two or more band-like sections. 

[0017] In the liquid crystal display concerning the 1st and 2nd side faces of this invention, the slit may be 
prepared in the pixel electrode. When such a slit impresses the 2nd display electrical potential difference 
more than threshold voltage between a pixel electrode and a common electrode, it can be used for forming 
in the both sides two domains where the directions of orientation of a liquid crystal molecule differ 
mutually. Or two domains where the directions of orientation of a liquid crystal molecule differ mutually 
using an adjacent pixel inter-electrode gap can also be formed instead of preparing such a slit. Moreover, 
when wiring prepared in an array substrate is located in the almost same height as a pixel electrode, two 
domains where the directions of orientation of a liquid crystal molecule differ mutually using the gap 
between adjacent wiring and pixel electrodes can also be formed. Furthermore, they are also combinable. 
[0018] The liquid crystal display concerning the 1st and 2nd side faces of this invention may have the light 
filter layer further, although a light filter layer may be prepared in any of an array substrate and an opposite 
substrate - for example, an array substrate — the 1st transparence substrate and a ridge — when it has the 
light filter layer further between the ** heights, in case an array substrate and an opposite substrate are 
stuck, it is not necessary to perform alignment of a light filter layer and a pixel electrode 
[0019] 

[Embodiment of the Invention] Hereafter, this invention is explained more to a detail, referring to a drawing. 
In addition, in each drawing, the same reference mark is given to a similarly similar component, and the 
overlapping explanation is omitted. 

[0020] Drawing 1 is the sectional view showing roughly the liquid crystal display concerning the 1 st 
operation gestalt of this invention. The liquid crystal display 1 shown in drawing 1 is a liquid crystal display 
in MVA mode, and has the structure which pinched the liquid crystal layer 4 between the active-matrix 
substrate (or array substrate) 2 and the opposite substrate 3. Spacing of these active-matrices substrate 2 and 
the opposite substrate 3 is uniformly maintained by the spacer which is not illustrated. Moreover, the 
polarization film which is not illustrated is stuck on both sides of this liquid crystal display 1 . 
[0021] The active-matrix substrate 2 has a transparence substrate 7 like a glass substrate. Wiring and a 
switching element (not shown) are formed on one principal plane of the transparence substrate 7. moreover - 

- a they top — an insulator layer (not shown) and a ridge — sequential formation of the ** height 20, the 
pixel electrode 10, and the orientation film 1 1 is carried out. 

[0022] Wiring formed on the transparence substrate 7 is the scanning line, a signal line, etc. which consist of 
aluminum, molybdenum, copper, etc. Moreover, a switching element is TFT which used an amorphous 
silicon and polish recon as the semi-conductor layer, and is connected with the pixel electrode 1 0 at wiring 
lists, such as the scanning line and a signal line. In the active-matrix substrate 2, it makes it possible to 
impress an electrical potential difference selectively to the desired pixel electrode 10 by such configuration. 
[0023] The contact hole is established in the insulator layer which intervenes between the transparence 
substrate 7 and the pixel electrode 10. The pixel electrode 10 is connected with the switching element 
through this contact hole. 

[0024] a ridge — the ** height 20 has extended in the vertical direction to space, a ridge — the ** height 20 
can be formed with the photolithography technique which used the photopolymer. a ridge — the ** height 20 

— at least - the front face by the side of the orientation film 1 1 of the pixel electrode 10 — a ridge — the ** 
projection structure is imprinted, this ridge — the ** projection structure has played a role of an orientation 
control structure and boundary control structure so that it may explain in full detail later. 

[0025] The pixel electrode 10 may consist of transparence electrical conducting materials like ITO. The 
pixel electrode 1 0 can be formed by carrying out patterning of the thin film using a photolithography 
technique and an etching technique, after forming a thin film for example, by the sputtering method etc. In 
addition, with this operation gestalt, when the gap between the adjacent pixel electrodes 10 impresses the 
2nd display electrical potential difference more than threshold voltage between the pixel electrode 10 and 
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the common electrode 16, it forms in the both sides two domains where the directions of a tilt differ 
mutually. That is, in this operation gestalt, the gap between the adjacent pixel electrodes 10 has played a role 
of an orientation control structure and boundary control structure. 

[0026] The orientation film 1 1 consists of thin films which consist of transparence resin, such as polyimide. 
In addition, rubbing processing is not performed to this orientation film 1 1 . 

[0027] The opposite substrate 3 has the structure which carried out sequential formation of the common 
electrode 1 6 and the orientation film 1 7 on a transparence substrate 1 5 like a glass substrate. These common 
electrodes 16 and the orientation film 17 may be formed with the same ingredient as the pixel electrode 10 
and the orientation film 1 1. In addition, with this operation gestalt, the common electrode 16 and the 
orientation film 17 are formed as respectively flat continuation film. 

[0028] Now, in the liquid crystal display 1 concerning this operation gestalt, the common electrode 16 and 
the orientation film 1 7 are formed as respectively flat continuation film, moreover, the gap between the 
adjacent pixel electrodes 10 functions as an orientation control structure — adding — the pixel electrode 10 — 
as an orientation control structure and boundary control structure — a ridge — the ** projection structure is 
formed. Thus, with this operation gestalt, since the both sides of an orientation control structure and 
boundary control structure are established only in the array substrate 2, in case the array substrate 2 and the 
opposite substrate 3 are stuck and a eel is formed, it is not necessary to carry out alignment of them to high 
degree of accuracy. That is, according to this operation gestalt, lifting of cost and lowering of dependability 
can be prevented. 

[0029] Next, actuation of the liquid crystal display 1 mentioned above is explained, the liquid crystal 
molecule 25 which constitutes the liquid crystal layer 4 when the 1st display electrical potential difference 
of under threshold voltage is being impressed between the pixel electrode 1 0 and the common electrode 1 6 
(it contains also when the electrical potential difference is not being impressed between the pixel electrode I* 
10 and the common electrode 16) — orientation is carried out so that a liquid crystal molecule negative in a 
dielectric constant anisotropy, **, and its major axis may specifically become almost vertical to the film 
surface of the orientation film 1 1 . 

[0030] If the comparatively high 2nd display electrical potential difference more than threshold voltage is 
impressed between the pixel electrode 1 0 and the common electrode 1 6, curved electric field will arise in the 
location of the gap between the pixel electrodes 10 which adjoin each other as shown in drawing 1 . 
Consequently, the tilt of the liquid crystal molecule 25 is carried out in the direction which is mutually 
different on both sides of a gap. on the other hand — a ridge — the ridge formed in the pixel electrode 10 in 
the location of the ** height 20 — the electric-field concentration to the ** projection structure arises, 
namely, a ridge — the electric field which curved also in the location of the ** height 20 arise, consequently, 
a ridge — the tilt of the liquid crystal molecule 25 is carried out in the mutually different direction on both 
sides of the ** projection structure. 

[0031] the direction of the tilt of the liquid crystal molecule 25 in which the gap between the pixel 
electrodes 10 carries out induction, and a ridge — since the direction of the tilt of the liquid crystal molecule 
25 in which the ** projection structure carries out induction is this direction, they interfere mutually and a 
schlieren is not generated Therefore, according to this operation gestalt, as shown in drawing 1 , the pixel 
field specified as a field between the pixel electrode 10 and the common electrode 16 can be divided to two 
domains Dl and D2 where the directions of a tilt of the liquid crystal molecule 25 differ mutually. 
[0032] moreover, the gap between the pixel electrodes 10 with which the boundary location between 
adjacent domains adjoins each other with this operation gestalt and a ridge — it is regulated by the ** 
projection structure. Therefore, according to this operation gestalt, delay of the speed of response by the 
boundary location between domains moving is not produced. Therefore, a quicker speed of response is 
realizable. 

[0033] in addition, a ridge ~ the structure where the ** height 20 was made to intervene between the pixel 
electrode 10 and the orientation film 11— the time of the 2nd display electrical-potential-difference 
impression — a ridge, in the location of the ** height 20, bigger dielectric shielding arises compared with 
other locations, therefore, the time of impressing the 2nd display electrical potential difference between the 
pixel electrode 20 and the common electrode 16 according to such structure — a ridge ~ the electric field 
from which being shown in drawing 1 near the ** height 20 differs greatly will arise, consequently — this 
structure — a ridge — the gap between the pixel electrodes 1 0 which the tilt orientation the gap between the 
pixel electrodes 10 which adjoin the tilt orientation as for which the ** projection structure carries out 
induction carries out [ orientation ] induction interferes each other, and adjoin each other, and a ridge — a 
schlieren may occur between the ** heights 20 
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[0034] as mentioned above, the ridge formed in the front face of the pixel electrode 20 in this operation 
gestalt — orientation division is performed using the electric-field concentration to the ** projection 
structure. The force committed between two estranged point charge is in inverse proportion to the square of 
the distance between these points, as it is in Coulomb's law. therefore, the ridge formed in the front face of 
the pixel electrode 20 in order to realize the above-mentioned electric-field concentration effectively — the 
height and configuration of the ** projection structure are important, namely, — general — a ridge — when 
the height of the ** projection structure is low, even if concentration of electric field is a temporarily high 
case, when a crowning is flat, a weak inclination has concentration of electric field weakly. 
[0035] the ridge formed in the front face of the pixel electrode 20 - the ridge generally formed in the front 
face of the pixel electrode 10 although it depends for the height of the ** projection structure on other 
ingredients, dimensions, etc. of a component — it is desirable that it is 1/10 or more [ of the distance from 
the crowning of the ** projection structure to the common electrode 16 ], and it is more desirable that it is 
1/5 or more, however, the ridge formed in the front face of the pixel electrode 10 — when the distance from 
the crowning of the ** projection structure to the common electrode 16 is too near, an electric short circuit 
may be produced between the pixel electrode 10 and the common electrode 16 therefore, the ridge formed in 
the front face of the pixel electrode 10 — the ridge where the height of the ** projection structure is formed 
in the front face of the pixel electrode 20 — it is desirable that it is 2/3 or less [ of the distance from the 
crowning of the ** projection structure to the common electrode 16 ]. 

[0036] moreover, the ridge formed in the front face of the pixel electrode 10 — the ridge of the ** projection 
structure — the radius of curvature of the crowning in a cross section vertical to the longitudinal direction of 
the ** height 20 — a ridge — it is desirable that it is smaller than the height of the ** projection structure, 
such a configuration — a ridge — the cross-section configuration of the ** height 20 — the shape of a forward 
tapered shape — carrying out — a forward tapered shape-like ridge — forming the ** projection structure etc. 

— adding — a ridge — it is realizable by preparing a still finer projection in the crowning of the ** projection 
structure etc. for example, a ridge — still stronger electric-field concentration is realizable by preparing 
irregularity in the crowning of the ** projection structure. This is explained referring to drawing 2 thru/or 
drawing 4 . 

[0037] Drawing 2 is the sectional view showing the example of a complete-change form of the liquid crystal 
display 1 shown in drawing 1 . In the liquid crystal display 1 shown in drawing 2 , compared with the liquid 
crystal display 1 shown in drawing 1 , the maximum droplet size of the transparence electric conduction 
particle which constitutes the pixel electrode 10 is more large, and, thereby, concavo-convex structure is 
formed in the front face of the pixel electrode 10. Therefore, in the liquid crystal display 1 shown in drawing 
2 , stronger electric-field concentration is realizable compared with the liquid crystal display 1 shown in 
drawing 1 . In addition, the effectiveness which raises electric-field concentration according to such 
structure usually shows up, when the depth or the height of the irregularity is 50nm or more, and when it is 
1 OOnm or more, it becomes remarkable. Moreover, as shown in drawing 2 , concavo-convex structure may 
be prepared in the front face of the common electrode 16. 

[0038] The pixel electrode 10 which has irregularity as shown in drawing 2 can be formed by the following 
approaches. The ITO film currently generally used as a pixel electrode 10 is usually formed by the 
sputtering method. Generally the ITO film formed by such approach has the structure located in a line in the 
orientation which had complete set of sputtered particles with a particle size of about 10-30nm in about 2- 
micrometer thickness, and the concavo-convex height or the concavo-convex depth formed in a front face is 
about several nm. for making concavo-convex height or the concavo-convex depth increase — the 
presentation of ITO — metal — it is effective to make it rich etc. and, thereby, it can carry out particle size of 
an ITO particle to more than 0.3 micrometer (300nm). moreover, the presentation of ITO — metal - a still 
bigger particle size is realizable by supposing that it is rich, forming the ITO film, and annealing under an 
oxygen ambient atmosphere after that. 

[0039] In order to make concavo-convex height or the concavo-convex depth increase, it is also effective to 
use the method of forming membranes other than the sputtering method, for example, the sputtering method 

— low — when forming the film [****], in addition to the ability to set the diameter of a grain by vacuum 
deposition to 1 OOnm or more, the particle size of a constituent particle can make a constituent particle a 
globular form mostly to being set to about 20-30nm. Moreover, according to the ion plating method (RF 
plasma discharge is used together in a vacuum evaporationo ambient atmosphere), particle size is lOOnm or 
more, and a triangular pyramid-like particle can be deposited. Since heights with small radius of curvature 
are formed in that front face, efficient electric-field concentration is attained at the film which consists of 
particles of the shape of this triangular pyramid. 
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[0040] Drawing 3 is the sectional view showing other modifications of the liquid crystal display 1 shown in 
drawing 1 . the liquid crystal display 1 shown in drawing 3 — a ridge — irregularity is prepared in the front 
face of the ** height 20, and, thereby, concavo-convex structure is formed in the front face of the pixel 
electrode 1 0. Therefore, in the liquid crystal display 1 shown in drawing 3 , stronger electric-field 
concentration is realizable compared with the liquid crystal display 1 shown in drawing 1 . in addition, the 
case where such structure raises electric-field concentration — usually — a ridge — as for the concavo-convex 
depth or the concavo-convex height prepared in the front face of the ** height 20, it is desirable that it is 0.1 
micrometers or more, and it is more desirable that it is 0.5 micrometers or more. 

[0041] the ridge which has irregularity as shown in drawing 3 — the ** height 20 can be formed by the 
following approaches, for example, a ridge — forming the 2nd comparatively small resin section on the 1st 
resin section, after forming the 1st comparatively big resin section as a part of ** height 20 ~ like — a ridge 
— the ridge which has irregularity as shown in drawing 2 by dividing and forming the ** height 20 in two or 
more steps — the ** height 20 can be obtained. In addition, these resin section can be formed by using using 
a photolithography technique and print processes etc. 

[0042] moreover, the ridge which has irregularity as shown in drawing 3 — the ** height 20 can also be 
formed by printing hyperviscous resin. In this case, heights can be formed using the cobwebbing to a 
version. Moreover, air bubbles can be included in resin and a crevice can be formed by printing and 
hardening in the condition. 

[0043] the ridge which shows drawing 4 (a) and (b) to drawing 3 , respectively — it is the sectional view 
showing roughly the example of the process which forms the ** height 20. the pattern 27 which has a 
rectangle-like cross section using a photoresist or thermosetting resin with large coefficient of thermal 
expansion or hardening contraction coefficient as shown in drawing 4 (a) — forming — after that and photo- 
curing — or if it heat-hardens, as shown in drawing 4 (b), a pattern 27 will produce and transform a 
volumetric shrinkage and an angle with small radius of curvature will produce it in the crowning, the pattern 
27 obtained by such approach — a ridge — you may use as a ** height 20. 

[0044] In addition, such an approach is usually effective, when a photoresist or the rate of a volumetric 
shrinkage of thermosetting resin is 5% or more, moreover, the ridge shown in drawing 3 when photo-curing 
only of the front face is carried out and actual hardening is subsequently carried out with heat after forming 
the non-hardened pattern 27 by the approach shown in drawing 4 (a) — the pattern 27 with which the 
wrinkle was formed in the front face like the ** height 20 can be obtained, furthermore, by carrying out 
sputtering of the ITO in the condition that the solvent is not fully volatilizing from the non-hardened pattern 
27 shows to drawing 3 — as — a ridge — a wrinkle can be formed in the front face of the pixel electrode 10 in 
the location of the ** height 20. 

[0045] Next, the 2nd operation gestalt of this invention is explained. Drawing 5 is the sectional view 
showing roughly the liquid crystal display concerning the 2nd operation gestalt of this invention, what 
displays by changing the electrical potential difference impressed between the pixel electrode 10 and the 
common electrode 16 in the liquid crystal display 1 shown in drawing 5 between the 1st display electrical 
potential difference of under threshold voltage, and the 2nd display electrical potential difference higher 
than threshold voltage - it is - a ridge -- the ** height 20 — the front face by the side of the orientation film 
1 1 of the pixel electrode 10, and the front face by the side of the liquid crystal layer 4 of the orientation film 
1 1 — a ridge — the ** projection structure is formed. 

[0046] Although it has the structure where the liquid crystal display 1 shown in drawing 5 and the liquid 
crystal display 1 shown in drawing 1 are almost the same, the orientation conditions of the liquid crystal 
molecule at the time of impressing the 2nd display electrical potential difference between the pixel electrode 
10 and the common electrode 16 differ mutually. Below, actuation of the liquid crystal display 1 shown in 
drawing 5 is explained. 

[0047] the liquid crystal molecule 25 which constitutes the liquid crystal layer 4 when the 1st display 
electrical potential difference of under threshold voltage is being impressed between the pixel electrode 10 
and the common electrode 1 6 (the case where the electrical potential difference is not being impressed 
between the pixel electrode 10 and the common electrode 16 is included) — orientation is carried out so that 
a liquid crystal molecule negative in a dielectric constant anisotropy, **, and its major axis may specifically 
become almost vertical to the film surface of the orientation film 1 1 . 

[0048] If the 2nd display electrical potential difference higher than threshold voltage is impressed between 
the pixel electrode 10 and the common electrode 16, curved electric field will arise in the location of the gap 
between the pixel electrodes 10 which adjoin each other as shown in drawing 5 . Consequently, the tilt of 
the liquid crystal molecule 25 is carried out in the direction which is mutually different on both sides of a 
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gap, and the pixel field specified as a field between the pixel electrode 10 and the common electrode 16 is 
divided to two domains Dl and D2 where the directions of a tilt of the liquid crystal molecule 25 differ 
mutually. 

[0049] It acts so that the electric field produced between the pixel electrode 1 0 and the common electrode 1 6 
may make the orientation of the liquid crystal molecule 25 carry out in the direction almost parallel to the 
film surface of the orientation film 1 1 in the location of the ** height 20. on the other hand ~ a ridge — the 
ridge which was formed in the front face of the orientation film 1 1 in addition to the orientation film 1 1 
acting so that the orientation of the liquid crystal molecule 25 may be made to carry out in the direction 
vertical to the film surface, since the both-sides side and the flat part of both the sides of the ** projection 
structure form the slot on the couple the liquid crystal molecule 25 — an excluded volume effect — a ridge — 
it is going to carry out orientation in the direction parallel to the longitudinal direction of the ** projection 
structure. 

[0050] Therefore, if it becomes dominant compared with the effect which the orientation film 1 1 has [ the 
effect which the electric field which the 2nd display electrical potential difference is fully high, and are 
produced between an electrode 10 and 16 have on the orientation of the liquid crystal molecule 25 ] on the 
orientation of the liquid crystal molecule 25, it will become pivotable [ almost freely ] in the field where the 
liquid crystal molecule 25 is parallel to the film surface of the orientation film 11. consequently, a ridge — 
the near ** projection structure — the liquid crystal molecule 25 — a ridge — orientation is carried out in the 
direction almost parallel to the longitudinal direction of the ** height 20. 

[0051] thus — this operation gestalt — the liquid crystal molecule 25 — the edge of the pixel electrode 10 — 
setting ~ a direction almost vertical to the gap between the pixel electrodes 1 0 — orientation — carrying out - 
- a ridge — the near ** projection structure — a ridge — orientation is carried out in the direction almost 
parallel to the longitudinal direction of the ** height 20. Roughly, the shift to another side from one side of 
these orientation is possible by rotating the liquid crystal molecule 25 in a field parallel to principal planes, 
such as the orientation film 17. therefore, the gap between the pixel electrodes 10 and a ridge — the direction 
of orientation of the liquid crystal molecule 25 changes continuously between the ** projection structures, 
and a schlieren does not occur among them Therefore, according to this operation gestalt, as shown in 
drawing 5 , the pixel field specified as a field between the pixel electrode 10 and the common electrode 16 
can be divided to two domains Dl and D2 where the orientation conditions of the liquid crystal molecule 25 
differ mutually. 

[0052] moreover, the gap between the pixel electrodes 10 with which the boundary location between 
adjacent domains adjoins each other with this operation gestalt and a ridge it is regulated by the ** 
projection structure. Therefore, according to this operation gestalt, delay of the speed of response by the 
boundary location between domains moving is not produced. Therefore, a quicker speed of response is 
realizable. 

[0053] as mentioned above, the ridge at the time of the 2nd display electrical-potential-difference 
impression in this operation gestalt — the liquid crystal orientation near the ** projection structure is 
controlled using an excluded volume effect etc. therefore, the ridge formed in the orientation film 1 1 — a 
configuration, size, etc. of the ** projection structure are important. 

[0054] the ridge formed in the orientation film 1 1 — as for the height of the ** projection structure, it is 
desirable that it is 0.5 micrometers or more, and it is more desirable that it is 0.7 micrometers or more. In 
this case, an excluded volume effect can be demonstrated more effectively, moreover, the ridge usually 
formed in the orientation film 11-- the ridge formed in the height and the pixel electrode 10 of the ** 
projection structure — the ridge formed in the orientation film 1 1 since the height of the ** projection 
structure was almost equal — the height of the ** projection structure may produce an electric short circuit 
between the pixel electrode 1 0 and the common electrode 1 6, when superfluously high therefore, the ridge 
formed in the orientation film 11 — as for the height of the ** projection structure, it is desirable that it is 2 
micrometers or less, in addition, the ridge where the excluded volume effect was formed in the orientation 
film 1 1 as mentioned above — it is brought by the slot which the both-sides side and the flat part of both the 
sides of the ** projection structure form, therefore, a ridge — the effect which the width of face of the ** 
projection structure has on an excluded volume effect can be disregarded. 

[0055] the ridge which has a cross-section configuration as shown in drawing 6 (a) - (c) in order to 
demonstrate an excluded volume effect more effectively — it is also effective to use the ** height 20. 
[0056] the ridge where drawing 6 (a) - (c) is available respectively at the liquid crystal display 1 shown in 
drawing 5 — it is the sectional view showing the example of the ** height 20. it is shown in drawing 6 (a) — 
as - a ridge - the ridge usually formed in the pixel electrode 10 or the orientation film 1 1 when the ** 
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height 20 has the rectangle-like cross section — the cross-section configuration of the ** projection structure 
also becomes rectangle-like, in this case, the ridge of the cross-section configuration shown in drawing 5 — 
compared with the case where the ** height 20 is used, an excluded volume effect can be demonstrated 
more effectively, moreover, it is shown in drawing 6 (b) and (c) ~ as — a ridge — the ridge of the cross- 
section configuration shown in drawing 6 (a) when the cross section of the ** height 20 has the back taper- 
like section - compared with the case where the ** height 20 is used, an excluded volume effect can be 
demonstrated still more effectively. 

[0057] moreover — for demonstrating an excluded volume effect more effectively — a ridge — it is also 
effective to form a slot in the top face of the ** projection structure along with the longitudinal direction, in 
this case, a ridge — an excluded volume effect can be demonstrated also not only in the side of the ** 
projection structure but in the upper part, in addition, this effectiveness — two ridges — when few gaps are 
separated and the ** projection structure has been arranged to parallel, it is obtained similarly. 
[0058] the 1st [ which was explained above ] and 2nd operation gestalten — setting — a ridge — the ** 
projection structure 20 can be arranged in various locations to the pixel electrode 10. This is explained 
referring to drawing 7 (a) - (d) and drawing 8 (e) - (h). 

[0059] Drawing 7 (a) - (d) and drawing 8 (e) - (h) is the top view showing available structure roughly with 
the liquid crystal display 1 concerning the 1st of this invention, and the 2nd operation gestalt, respectively. 
In addition, in each of drawing 7 (a), (c), (d), and drawing 8 (f), although the pixel electrode 10 is divided to 
two or more parts, they are connected electrically mutually. 

[0060] the structure shown in drawing 7 (a) - a ridge ~ the ** height 20 is located along with the periphery 
section of the pixel electrode 10. With such structure, the gap between the adjacent pixel electrodes 10 
cannot be used for orientation control, therefore, the pixel electrode 10 — a slit 21 — preparing — this slit 21 
and a ridge - the ridge formed of the ** height 20 - combination with the ** projection structure performs 
orientation control. 

[0061] the structure shown in drawing 7 (b) and drawing 8 (g), and (h) — a ridge — the ** height 20 is 
located so that the pixel electrode 10 may be crossed, such structure — a ridge — the ridge formed of the ** 
height 20 — combination with the gap between the ** projection structure and wiring which adjoins the gap 
between the adjacent pixel electrodes 10 or the pixel electrode 10, and it can perform orientation control. 
[0062] in addition — the structure shown in drawing 7 (c), (d) and drawing 8 (e), and (f) — a slit 21 and a 
ridge — the ridge formed of the ** height 20 - orientation control is enabled with combination with the gap 
between the ** projection structure and wiring which adjoins the gap between the adjacent pixel electrodes 
10 or the pixel electrode 10, and it. 

[0063] A light filter layer can be prepared in the liquid crystal display 1 concerning the 1st [ which was 
explained above ] and 2nd operation gestalten. Although you may prepare in any of the array substrate 2 and 
the opposite substrate 3, when it prepares in the array substrate 2, in case a light filter layer sticks the array 
substrate 2 and the opposite substrate 3 and forms a eel, it becomes unnecessary [ the highly precise 
alignment using an alignment mark etc. ]. 
[0064] 

[Example] Hereafter, the example of this invention is explained. 

(Example 1) Drawing 9 is the sectional view showing roughly the liquid crystal display 1 concerning the 
example 1 of this invention. In this example, it produced by the approach of explaining below the liquid 
crystal display 1 shown in drawing 9 . in addition — this example — the pixel electrode 10 and a ridge — the 
structure shown in drawing 7 (b) was adopted as the ** height 20. 

[0065] First, membrane formation and patterning were repeated like the usual TFT formation process, and 
TFT8 was formed on the glass substrate 7 at wiring lists, such as the scanning line and a signal line. Next, 
the photopolymer was applied to the field in which the TFT8 grade of a glass substrate 7 was formed, and 
the transparence insulator layer 9 was formed by carrying out patterning of the paint film obtained by that 
cause. Patterning of this paint film was performed so that the contact hole which connects the pixel electrode 
1 0 formed later and TFT8 might be formed. 

[0066] next, the thing for which a photopolymer is applied on the transparence insulator layer 9, and the 
obtained paint film is exposed and developed — a ridge — the ** height 20 was formed, in addition, a ridge - 
- the height of the ** height 20 was set to 0.5 micrometers, and the radius of curvature of the crowning was 
set to 0.3 micrometers. 

[0067] subsequently, the ridge of a glass substrate 7 — the pixel electrode 10 was formed by carrying out 
sputtering of the ITO through the mask of a predetermined pattern to the field in which the ** height 20 was 
formed. In addition, these pixel electrode 10 was connected with TFT8 through the contact hole, 
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respectively. 

[0068] Then, the vertical orientation film 1 1 with a thickness of 70nm was formed all over the field in which 
the pixel electrode 10 of a glass substrate 7 was formed. The active-matrix substrate 2 was produced as 
mentioned above. 

[0069] Next, the light filter layer 1 3 of the structure which juxtaposed the red color field, the green color 
field, and the blue color field was formed on one principal plane of the glass substrate 1 5 prepared 
separately. Subsequently, on this light filter layer 13, as a common electrode 16, the sputtering method was 
used and the ITO film was formed. Then, the orientation film 17 was formed by the approach same with 
having explained the active-matrix substrate 2 all over this common electrode 16. The opposite substrate 3 
was produced as mentioned above. 

[0070] Next, the liquid crystal cell was formed by sticking with adhesives so that the inlet for pouring in a 
liquid crystal ingredient so that the field in which those orientation film 1 1 and 1 7 was formed may counter 
the opposed face periphery section of the active-matrix substrate 2 and the opposite substrate 3 may be left 
behind. In addition, the eel gap of this liquid crystal cell was uniformly maintained by making a resin spacer 
with a diameter of 4 micrometers intervene between the active-matrix substrate 2 and the opposite substrate 
3. Moreover, when sticking these substrates 2 and 3, alignment of substrates 2 and 3 was performed by 
arranging those end-face locations, and the highly precise alignment using an alignment mark etc. did not 
carry out. 

[0071] Subsequently, into this liquid crystal cell, the dielectric constant anisotropy poured in the liquid 
crystal ingredient which is negative by the usual approach, and formed the liquid crystal layer 4. 
Furthermore, the liquid crystal inlet was closed with ultraviolet-rays hardening resin, and the liquid crystal 
display 1 shown in drawing 9 was obtained by sticking the polarization film (not shown) which is not 
illustrated to both sides of a liquid crystal cell. 

[0072] Next, about the liquid crystal display 1 produced as mentioned above, the electrical potential 
difference of 5.5V was impressed between the pixel electrode 10 and the common electrode 16, and the 
orientation condition was observed, consequently, a schlieren — a gap and a ridge ~ although it generated in 
the location of the ** height 20, two or more domains whose orientation condition are fully large areas and 
is stable were able to be formed in one pixel field. That is, good orientation division homogeneity was 
realizable. 

[0073] (Example 2) Drawing 10 is the sectional view showing roughly the liquid crystal display 1 
concerning the example 2 of this invention. In this example, it produced by the approach of explaining 
below the liquid crystal display 1 shown in drawing 10 . in addition — this example — the pixel electrode 10 
and a ridge — the structure shown in drawing 7 (d) was adopted as the ** height 20. 

[0074] First, by the same approach, TFT8 was formed in wiring lists, such as the scanning line and a signal 
line, on the glass substrate 7, and the transparence insulator layer 9 was formed on it as the example 1 
explained. Next, the light filter layer 13 which has a red color field, a green color field, and a blue color field 
was formed on the transparence insulating layer 9. in addition, the ridge whose height is 2 micrometers and 
whose top radius of curvature is 1 micrometer by piling up these color field selectively here — the ** height 
20 was also formed simultaneously. 

[0075] subsequently, the ridge of a glass substrate 7 — the vacuum deposition using the predetermined mask 
to the field in which the ** height 20 was formed — metal — the rich ITO film was formed. The pixel 
electrode 10 which has by this the detailed irregularity the depth or whose height is about lOOnm on a front 
face was obtained. In addition, these pixel electrode 10 was connected with TFT8 through the contact hole, 
respectively. 

[0076] Next, to the field in which the pixel electrode 10 of a glass substrate 7 was formed, the transparence 
resist was applied, the resist film with a thickness of 4 micrometers was formed, and the pillar-shaped spacer 
(not shown) was formed by exposing and developing this resist film. 

[0077] Then, the vertical orientation film 1 1 with a thickness of lOOnm was formed all over the field in 
which the pixel electrode 10 of a glass substrate 7 was formed. The active-matrix substrate 2 was produced 
as mentioned above. 

[0078] Next, on one principal plane of the glass substrate 15 prepared separately, as a common electrode 16, 
the sputtering method was used and the ITO film was formed. Then, the orientation film 1 7 was formed by 
the approach same with having explained the active-matrix substrate 2 all over this common electrode 16. 
The opposite substrate 3 was produced as mentioned above. 

[0079] Subsequently, the ultraviolet curing mold sealing compound was applied to the periphery section of 
the field in which the pixel electrode 1 0 of the active-matrix substrate 2 was formed, and the liquid crystal 
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ingredient whose dielectric constant anisotropy is negative was dropped after that. Next, the liquid crystal 
cell was formed by stiffening an ultraviolet curing mold sealing compound by superposition and UV 
irradiation under a vacuum so that an electrode 10 and 16 comrades may counter this active-matrix substrate 
2 and the opposite substrate 3. In addition, when piling up these substrates 2 and 3, alignment of substrates 2 
and 3 was performed by arranging those end-face locations, and the highly precise alignment using an 
alignment mark etc. did not carry out. Furthermore, the liquid crystal display 1 shown in drawing 10 was 
obtained by sticking the polarization film (not shown) which is not illustrated to both sides of a liquid crystal 
cell. 

[0080] Next, about the liquid crystal display 1 produced as mentioned above, the electrical potential 
difference of 6V was impressed between the pixel electrode 10 and the common electrode 16, and the 
orientation condition was observed, consequently, a schlieren — a gap and a ridge — although it generated in 
the location of the ** height 20, two or more domains whose orientation condition are fully large areas and 
is stable were able to be formed in one pixel field. That is, good orientation division homogeneity was 
realizable. Moreover, at this example, since the light filter layer 13 was formed in the active-matrix substrate 
2, compared with an example 1, there were few errors of the relative position to the pixel electrode 10 of the 
light filter layer 13. 

[0081] (Example 3) It produced by the approach of explaining below the liquid crystal display 1 shown in 
drawing 10 . in addition — this example — the pixel electrode 10 and a ridge — the structure shown in 
drawing 8 (e) was adopted as the ** height 20. 

[0082] First, by the same approach, TFT8 was formed in wiring lists, such as the scanning line and a signal 
line, on the glass substrate 7, and the transparence insulator layer 9 was formed on it as the example 1 
explained. Next, the light filter layer 13 which has the structure which juxtaposed the red color field, the 
green color field, and the blue color field was formed on the transparence insulating layer 9. 
[0083] subsequently, the thing for which a transparence resist is applied on the light filter layer 13, the resist 
film is formed, and this resist film is exposed and developed - a ridge - the ** height 20 was formed. In 
addition, this hardening after development was not performed here. 

[0084] next, the ridge of a glass substrate 7 - sputtering of the ITO was carried out through the mask of a 
predetermined pattern to the field in which the ** height 20 was formed, a ridge with a height of 1 
micrometer which has a wrinkle on a front face by this — the ** projection structure — a ridge — the pixel 
electrode 10 formed in the location of the ** height 20 was obtained. In addition, these pixel electrode 10 
was connected with TFT8 through the contact hole, respectively. 

[0085] Next, to the field in which the pixel electrode 10 of a glass substrate 7 was formed, the transparence 
resist was applied, the resist film with a thickness of 4 micrometers was formed, and the pillar-shaped spacer 
(not shown) was formed by exposing and developing this resist film. 

[0086] Then, the vertical orientation film 1 1 with a thickness of lOOnm was formed all over the field in 
which the pixel electrode 10 of a glass substrate 7 was formed. The active-matrix substrate 2 was produced 
as mentioned above. 

[0087] Next, on one principal plane of the glass substrate 15 prepared separately, as a common electrode 16, 
the sputtering method was used and the ITO film was formed. Then, the orientation film 17 was formed by 
the approach same with having explained the active-matrix substrate 2 all over this common electrode 16. 
The opposite substrate 3 was produced as mentioned above. 

[0088] Subsequently, the ultraviolet curing mold sealing compound was applied to the periphery section of 
the field in which the pixel electrode 10 of the active-matrix substrate 2 was formed, and the liquid crystal 
ingredient whose dielectric constant anisotropy is negative was dropped after that. Next, the liquid crystal 
cell was formed by stiffening an ultraviolet curing mold sealing compound by superposition and UV 
irradiation under a vacuum so that an electrode 10 and 16 comrades may counter this active-matrix substrate 
2 and the opposite substrate 3. In addition, when piling up these substrates 2 and 3, alignment of substrates 2 
and 3 was performed by arranging those end-face locations, and the highly precise alignment using an 
alignment mark etc. did not carry out. Furthermore, the liquid crystal display 1 shown in drawing 10 was 
obtained by sticking the polarization film (not shown) which is not illustrated to both sides of a liquid crystal 
cell. 

[0089] Next, about the liquid crystal display 1 produced as mentioned above, the electrical potential 
difference of 5 V was impressed between the pixel electrode 10 and the common electrode 16, and the 
orientation condition was observed, consequently, a schlieren — a gap and a ridge — although it generated in 
the location of the ** height 20, two or more domains whose orientation condition are fully large areas and 
is stable were able to be formed in one pixel field. That is, good orientation division homogeneity was 

http ://www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_cgi_ejj e 7/20/2006 



JP,2003-075839,A [DETAILED DESCRIPTION] 



Page 11 of 12 



realizable. Moreover, at this example, since the light filter layer 13 was formed in the active-matrix substrate 
2, compared with an example 1, there were few errors of the relative position to the pixel electrode 10 of the 
light filter layer 13. 

[0090] (Example 4) Drawing 1 1 is the sectional view showing roughly the liquid crystal display 1 
concerning the example 4 of this invention. In this example, it produced by the approach of explaining 
below the liquid crystal display 1 shown in drawing 1 1 . in addition — this example — the pixel electrode 10 
and a ridge — the structure shown in drawing 7 (b) was adopted as the ** height 20. 

[0091] First, by the same approach, TFT8 was formed in wiring lists, such as the scanning line and a signal 
line, on the glass substrate 7, and the transparence insulator layer 9 was formed on it as the example 1 
explained, next, the thing for which a photopolymer is applied on the transparence insulator layer 9, and the 
obtained paint film is exposed and developed — a ridge — the ** height 20 was formed, in addition, a ridge - 
- the height of the ** height 20 was set to 0.5 micrometers, and the radius of curvature of the crowning was 
set to 0.5 micrometers. 

[0092] subsequently, the ridge of a glass substrate 7 — sequential formation of the pixel electrode 1 0 and the 
vertical orientation film 1 1 was carried out by the same approach to the field in which the ** height 20 was 
formed as the example 1 explained. The active-matrix substrate 2 was produced as mentioned above. The 
liquid crystal display 1 shown in drawing 1 1 by the same approach as the example 1 explained was 
produced except having used the active-matrix substrate 2 obtained as mentioned above. 
[0093] Next, about the liquid crystal display 1 produced as mentioned above, the electrical potential 
difference of 6 V was impressed between the pixel electrode 1 0 and the common electrode 1 6, and the 
orientation condition was observed, consequently, a schlieren — a gap and a ridge — although it generated in 
the location of the ** height 20, two or more domains whose orientation condition are fully large areas and 
is stable were able to be formed in one pixel field. That is, good orientation division homogeneity was 
realizable. 

[0094] (Example 5) Drawing 12 is the sectional view showing roughly the liquid crystal display 1 
concerning the example 5 of this invention, the ridge which is two whose height is 2 micrometers, 
respectively in this example — the liquid crystal display 1 shown in drawing 12 by the same approach as the 
example 2 explained was produced except having made 5 micrometers of ** heights 20 estrange, and having 
arranged them to parallel, in addition — this example — the pixel electrode 10 and a ridge — the structure 
shown in drawing 7 (d) was adopted as the ** height 20. 

[0095] Next, about the liquid crystal display 1 produced as mentioned above, the electrical potential 
difference of 5.5V was impressed between the pixel electrode 10 and the common electrode 16, and the 
orientation condition was observed, consequently, a schlieren ~ a gap and a ridge — although it generated in 
the location of the ** height 20, two or more domains whose orientation condition are fully large areas and 
is stable were able to be formed in one pixel field. That is, good orientation division homogeneity was 
realizable. Moreover, at this example, since the light filter layer 1 3 was formed in the active-matrix substrate 
2, compared with an example 4, there were few errors of the relative position to the pixel electrode 10 of the 
light filter layer 13. 

[0096] (Example 6) Drawing 13 is the sectional view showing roughly the liquid crystal display 1 
concerning the example 6 of this invention. In this example, it produced by the approach of explaining 
below the liquid crystal display 1 shown in drawing 13 . in addition — this example — the pixel electrode 10 
and a ridge — the structure shown in drawing 7 (c) was adopted as the ** height 20. 

[0097] First, by the same approach, TFT8 was formed in wiring lists, such as the scanning line and a signal 
line, on the glass substrate 7, and the transparence insulator layer 9 was formed on it as the example 1 
explained. Next, the light filter layer 13 which has the structure which juxtaposed the red color field, the 
green color field, and the blue color field was formed on the transparence insulating layer 9. 
[0098] subsequently, the ridge which has a back taper-like cross-section configuration by applying the resist 
containing a black pigment on the light filter layer 13, forming the resist film, and exposing and developing 
this resist film — the ** height 20 was formed. 

[0099] next, the ridge of a glass substrate 7 — the pixel electrode 1 0 was formed by carrying out sputtering 
of the ITO through the mask of a predetermined pattern to the field in which the ** height 20 was formed. In 
addition, these pixel electrode 1 0 was connected with TFT8 through the contact hole, respectively. 
[0100] Subsequently, to the field in which the pixel electrode 10 of a glass substrate 7 was formed, the 
transparence resist was applied, the resist film with a thickness of 4 micrometers was formed, and the pillar- 
shaped spacer (not shown) was formed by exposing and developing this resist film. 
[0101] Then, the vertical orientation film 1 1 with a thickness of lOOnm was formed all over the field in 
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which the pixel electrode 10 of a glass substrate 7 was formed. The active-matrix substrate 2 was produced 
as mentioned above. 

[0102] Next, on one principal plane of the glass substrate 15 prepared separately, as a common electrode 16, 
the sputtering method was used and the ITO film was formed. Then, the orientation film 17 was formed by 
the approach same with having explained the active-matrix substrate 2 all over this common electrode 16. 
The opposite substrate 3 was produced as mentioned above. 

[0103] Subsequently, the ultraviolet curing mold sealing compound was applied to the periphery section of 
the field in which the pixel electrode 10 of the active-matrix substrate 2 was formed, and the liquid crystal 
ingredient whose dielectric constant anisotropy is negative was dropped after that. Next, the liquid crystal 
cell was formed by stiffening an ultraviolet curing mold sealing compound by superposition and UV 
irradiation under a vacuum so that an electrode 10 and 16 comrades may counter this active-matrix substrate 
2 and the opposite substrate 3. In addition, when piling up these substrates 2 and 3, alignment of substrates 2 
and 3 was performed by arranging those end-face locations, and the highly precise alignment using an 
alignment mark etc. did not carry out. Furthermore, the liquid crystal display 1 shown in drawing 13 was 
obtained by sticking the polarization film (not shown) which is not illustrated to both sides of a liquid crystal 
cell. 

[0104] Next, about the liquid crystal display 1 produced as mentioned above, the electrical potential 
difference of 6V was impressed between the pixel electrode 10 and the common electrode 16, and the 
orientation condition was observed, consequently, a schlieren — a gap and a ridge — although it generated in 
the location of the ** height 20, two or more domains whose orientation condition are fully large areas and 
is stable were able to be formed in one pixel field. That is, good orientation division homogeneity was 
realizable. Moreover, at this example, since the light filter layer 13 was formed in the active-matrix substrate 
2, compared with an example 4, there were few errors of the relative position to the pixel electrode 10 of the 
light filter layer 13. 
[0105] 

[Effect of the Invention] it explained above ~ as — this invention - between the transparence substrate of an 
array substrate, and pixel electrodes ~ the front face of a pixel electrode — a ridge — the ridge which brings 
about the ** projection structure - the ** height is prepared and the common electrode and orientation film 
of an opposite substrate are formed as flat continuation film, respectively. If it puts in another way, in this 
invention, both sides with the boundary control structure which regulates the boundary location between the 
domains which adjoin the orientation control structure which divides a pixel field to two or more domains 
will be selectively prepared to an array substrate. Therefore, in case an array substrate and an opposite 
substrate are stuck, it is not necessary to carry out alignment of them to high degree of accuracy. That is, 
according to this invention, the liquid crystal display in MVA mode with the highly precise unnecessary 
alignment between an array substrate and an opposite substrate is offered. 

[Translation done.] 
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014, mx.it. «T»^fet?»fiSi--5 r t*s-e#s 0 H 

flil 0 t LT-^lCftffl^ttT^S I TOlli^ ii 

&x*nm &tiz> i Toj«i4, -^(^(4 2^ mum<Dmm 

rtl-l 0~3 0 nraSf ©tlO^^y^Wiof; 

f4il££Jf;»JD£-t!:5{C(4, I TO coffin *^y -y^ 
0. 3^m (300nm) \Zk±.hlTZ> ' t frl* 

[oo3 9] ma<»Mzm^m&£mm&itz\a-£, 

5^tct4«$&^cO!&@t4 2 0~3 0 nmggiftS 
cOfcftU ^fefCiStfeS^l OOnmElittS 

r t a* -e # 5 <o t An x . *■ (s is «?g t + -5 r. t 

0 n mHlffc *) 5 ri«S 

[0 04 0] IH 3 (4, HI IC^-f jfoft^jNgg 1 CDf&CD 

mm^i-Wrmmx-h^o m 3 (^-t-js^s^e i 

*r*Uc i o B««£ l o ro*B^iHia«jg^^StbT 

^fcif), in 3 ic^i-^A**3ee i r-«, mi 

^*i-*fi*^§SB l KJfc^T 4 D 5£^miMfe*«rHm 
t^r t*«-c#«. ft*>\ rroj; 5 ftfllJttJ: or m# 

Zm&toi&Zl&W-SMZtt.0 . 1 nmU±X'hZ^ktf 
^L<, 0. 5 /imEtltfeSr t»»SLV^ 0 

[0041] S3 (r*-r«t 9 ftnoiOi^^ri-sttttftfi* 

2 0(4, KT^ftfMtSwt^T^S, t*Jx.t4\ 
eX^t^igSIJ 2 0 ©-« £ LTit^W^f ft» 1 

2 0»Jli«iS«rJK*-r5ri©J:5^, *«t^fi»2 0* 
«ttaHffc^CfCJB*-r5ri:fc±9, HI 2 K^-r £. 9 
*Dflfi*#1-S®l^fi^2 OSrfSiimS. ft 
fc\ ^ttfj^iiigpi4, 7* h- y y^9 7-rts»Srfflv^ 

[0042] a-t, Bi3fc*-*-j:5ft[y]ia*^ri-s«i«t 

S£&£lS2 0f4, asttitroWJBSrRiaiJ-fS-irfcioX* 
fiR-f5 r )S^©*§|#«r*lfflL 

*rott*-ea]«l-afl:i-5ri:^J:9lB»«:» 



[0 0 4 3] 04 (a) , (b) (4, Ztl^tl. M3\C 

TF-r&vtg&u 2 o sr jKfifc-f s 7° d ± * (Dm zmmm \z 
mi-m&mxibz> c m 4 ( a ) 5 m&mm 

U *<D&, 3tBKb^V^4fSfte!<b-rSt, BI4 (b) \z 
mirXo^ '<t?-l'2 7\tfc&t&.ffi$:±CX%teL. 
BJ»fc«*iHI©/h$ft^*S4t5 0 i©± pft^&T- 
#?>W^?-V2 7 trSMK&fiW 2 Ot LTfUfflLT 

[0 0 4 4] ftjs % HKf, r^)J;5ft*)Stt, 
*V^»4«HK{btt«ffi«)f*a«iR*t*d* 5 %&>±X>£>Z>m& 
cirarfcs. ll 4 ( a ) »^i-:&ffi-e*«fls<z3 

35 2 0«J;9t»S«^^?-y2 7£# 

mtf+&\£n&Lx\,^£^vtmx i to^7?!j v 

2 0 OTj&B-CiIl3iiS1S 1 0 ©*ffite«Sr»J«-r S Z-ttf 

[0 0 4 5] JJcti, *^B^C0^2coHJS^iCO^rlft 
BJ-TSo 115(4, *!8W»*2W|IJi^ffitc«5fKf B * 
*»««r«W«»fc*-*-WfBH-ca!)5. HI 5 ic^-TKdtat 

^iiim B^mffii oir*iimm 6 torat-B] 

*P-*-5«E*rBilttKE*»©* 1 «*«JEE t SSffiSffi i 

0 tsv^m 2 **«je t ©iw-e*^*«5 rtiao$ 
7F%ftobnxh<9, a^iggp 2 o i4H*ani o co 
I2f6]^l HWco*ffiSl^BS|Bj^ 1 1 co«^jl4ffl!|cO*E 

[004 6] HI 5 |c*i-ttft**3Sfl| liHi 

lilO tftiimffil 6 t«0W[C^2**«BE«rPnADL 
7tRro*fi^©Elftlttl!83»sSiMiJ|«oTV>5. £iT 

[0047] b^«is i o t&mmm 1 6 1 om^nfa 
nm^mn^im^mm^moLx^^^ mmmm 

1 ot#am<ii 6 tcoffl^mn^TOPL-rv^ftv^-a- 

ttRWft^ttasftofcfta^, (4, «<os«i^ei«]0t 

1 lC0ggffi^»LT(5(SSii:tft?><£5(-iafS]L.TV> 

So 

[0 0 4 8] B^m«ii o 6 tcDfflizfflm. 

ftLfcm#*SfeC*. »i»?2 5tt*f5' 

y©j^fl!|-C7£V>{c||ft5^[pHc^/w h Lt, H^mH 1 
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[0 0 4 9] ttR££$B2 Orofitt-Ctt, M*« 

#1 0 t*iimHl 6i©fflttt5MiSffiI^2 
5£idfa8f l l<D^ffitcBJfWi*|6U-Ef6]$*SJ: 

Bfe©¥ifi&it4-#©*£^(&LT^.5©T\ 

[0 0 5 0] *©£«>, l2S*lE/)3+^l< > m 
miO, 1 6WttC5«ff#M^2 5©Elfi]fc-5- 
iSW* 5 . SBftlgl 5©Efttc-fj-x..5 
Jt^TXffittfc:* 5 t , 2 5 t4El6lffil 1 

1 commz. w-nttmft x*m$ a s ^ste^te t * 5. 

3?iggP2 0Wft^[6j{c{ilSsptf^l*nfCiB[6]-r5o 

[0051] z<d£o\^ *nmmmxtz. «*$hp2 

5 (4, H^«H l o ©*gBl£:}3^-C!i*®1i l o W©* 20 
-ef4iMK&a« 2 0©JH^fflfc«iS¥*T*#6]fcEiaa 

i-5. *ftf>E|6j©-:fr;o»fcffli:^©»mJu «B§W(C 
14, «*#*-2 5£EfaJ5f 1 7/^»±It¥ff4Irt 

5K>fi(fi)^r[6]{4^6«J^^'ft;L > -t*v5>©rat->3. U- 
4 5i, i5i:^t±5(;> HMIi 0 b&MW&i 

s b(omnw$.t\.xmfeznz>mmffi$L*. m&ft* ™ 

2 5©iai6itt«3PSVM^H/j;S 200 K^-T^D i, D 2 
[0 0 5 2] *H16^«T-{4, m ] 0-^0h'^4> 

fflnmmimi*. mv&ommnmi om<r>*?vy?b 
Y&mzmmmtK&vxmMztix^z. *©£», # 

[0 0 5 3] ±^C04 9(C, **l([3g»-C«:» 

^fl9^m^ifSr*iJfflLT»J»L.TV>S. ^©fctf). Eft 
H 1 1 $^fc®(^?ige«3goff^^^^ Xfc ftfs 
SEAT'S. -5,, 

[0 0 5 4] EftIR 1 1 teJBj*3ftfcfiMK£iB«3fi<DS& 
514, 0. 5 //mJ^±-Cfc5r t^ift L<, 0. 7 a» 

mil 1 0 (CAM 5 *ifc»t:R3gs«3fi©i« 5 1 temag u 
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iasdtiasv i$tii 0 i:#ii«si 6 t©w-c* 

srfcMMELv*. <e*j, ±i&©±5K, 

(4, EftflSi iK:JK*$ixfc»tt^fi«3Srow«ffii:-t 

*©fc*, ttR£j£tt&©«;o'lll^fl«»SK:^:i5je 

[0055] #»«E9is***±t)ab*«jt**s-e-5^ 

{4, II 6 (a) ~ (c) {^i-«fc 5 /i»fffi^Sr*i-5 
[0056] H6 (a) ~ (c) (4, ^r^m, 12 5 d 

*-tm&m*mm 1 -ew/B ^rtt«ttK%&tt 2 0 

*i"»fffiElT*fc.5o HI 6 (a) Ici^i-J; 9ic«lK9!jBM 

2 o^^»fffis r ^ r uTv>5ii-a-, am, axm 

i ©*§£-, H5fc*t»B»«©«!R« 

»KH8#**5rt*s-e#5. Sfc, 126 (b) , 

( c ) \C7rt~t£ 0 K&ytmmU 2 0 <OWiWAmT—'*W. 
««:*LT^3»g\ HI 6 (a) fc«i-WBfJftR©*« 

^sesu 2 0 srffl^fes^fcjt^-cftifeflaafsji** 5 e> t 

[0 0 5 7] #l*^S!j*^j;9a*W(c|g«5 

*5t^(4, &vt92&mm<D±.mtc*<D&ttfoi,c%;<>x 
m*j&fSt,-rzzbtGiantibz> a r©^-&, 

'&<»W%1£ftX't£<±%icte^xi>m®itm%}g:*:&W 

mffimzmfrtemmzMxx¥-mc&&Ltcm&^m^ 

XiiMWUZftbtiZ. 

[0058] u±mm Ltz% 1 %Lt*wi 2 (oummmK^ 

v^r, tttt$jgtt!&2 0 1 oi^b-c*** 

ttBtcSBB-fSr t^f#5 0 rttico^T(4, 07 
(a) ~ (d) RtfB8 (e) ~ (h) 4r#figL*iJSfe 

[0059] H7 (a) ~ (d) fttfB 8 ( e ) ~ 

(h) 14, &mw<7)miRtfm2<DnmMm 

¥MElT*fo?>„ **J S 17 (a) , (c) , (d) SU* 
128 (f) ©-tft^tcfc^T, S^mH 1 0 14«»© 

[0 0 6 0] 17 (a) id*-r«3gT'(4, 2 
OI4Hi^«® 1 OW^IfBfcffioTteBLTVS, r© 
i 5 *«jgt?f4, B9^5I*«ll0|l|O^jr^* 

y h 2 1 SrtStt, w©^y s/ h 2 1 igX^fia5 2 0 
K J: o T S n 5 <R**iEfl»5g t ©ft*^- 1>* J: 9 

[0 0 6 1] H7 (b) (g) , (h) 
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«3t-e»i, «tt&a»2 0tt»*»liio**«)aJ:3 
1 omn** y?m^-mmmm \ o 

[0 0 6 2] ftfe, 17 (c) , (d) Rtf 0 8 
( e ) , ( f ) IC^-tHIJt-Ctt, X!J.^21i: > 

[0 0 6 3] &,±.m,W Ltz% 1 RtfW, 2 fflllllld 

£ SRfcT 9 W * -y \-*-9ti. Z*mm Ufc^ffi 
[0 0 6 4] 

4ag|5 2 0 (cm 7 (b) JC^-r«itSrSffl Lfc 0 
[0 0 6 5] 41*, ii^WTFTJFM^c-fe^iP^tC 

9-=->?ti* mx-^i-5ii3g«ffii 0 iTFT8i 

[00 6 6] 3Hf&jro9±iO£ftttWllB&&4i 

SB2 0*^(dtLfc o SMfc3§fi&2 0</)itS$fiO. 

5 //mi U ^(DUSBCOlft^^fiO. 
[00 6 7] fcVvC, ^5^**7©attSj5)E»2 0 4' 
MLfellcjttU i5f&(0/N°^-^ro-x'^^?r^LT I 
TO**'<y* y v^t^r u am m« 1 0£tB 

[00 6 8] ^CQ&, #7 Xl« 7 0>6f H?mffi 1 0 
(&LfcaiCHfeffi{£jp:£ 7 0 nm^SiSElRllKl 1 &Mf& 

[0 0 6 9] Rfc, »Jjfcffl*Lfc:*f?;*S«l 5©— ;£ 

w*ffi±{c, #cofeffi« s m<n&m®, &vn<D&mwi 
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Lt, ^^ifeSrfflV^-C I TOitSr^Lfc. 

* 2 icia LTSi^ Lfcro t l^«tD^&{c i. y) em 
Sl7^MLfc 0 W±<7>£ St^LT, »|fi|*«[3Srf^ 

[0070] W:, 7^f^-7hH^M2i:*f|6l 
£&3 0>*h*]fiHS:ffifr, *ftfe0>Kl*)fci l, l 7 755 

^«tt)-^{Cif6«pUfc„ *7c, 2, 3£fl£i9 

BU £K2, 3WttB-a-tp*(±-?-ttfc»iffiffifi 
g£««x.5r <tl;i,fc<!)m\ 77-f^hv-^/i^ 

[00 7 1] #C<^t\ ^©«ft-fe/Kf ti«**J4*tt** 
20 A-C&S^ftW^Sriimro^rjfe^J; 9aALTffiftf4 

itu mssKswrnmicmmisfo^myfr? j frj* (0^ 
*-r) ?> #tt s r t £ 0 9 ic*f m&mmmm 

l *r#fc. 

[0 0 7 2] fcfc. «±(D.fc5fcl.-CffeRLfc«a** 

SSBifcowc* BJiiSSi o i#il««i 6 trophic: 
5. 5V©«JE&ftJOLTEft:|*lB*1R«Lfc Q ^cojg 

>s*. })- uy ft* v 2 0 

MLfctOffl, io©HJ|««i*g^, 

[00 7 3] 2 ) 01 o (4, *mW<nmMM 2 

MMwx'tt, 0 i o t*-*-»ft**«iit i zurimw 

il0SO!M^2 0i:l7 (d) Ki*i-«3SS:«8 
[00 7 4] 41\ *JS0iJ l T-lftW Lfc<7) 1 W^r& 
WCTFT8Sr»fiRU» *©±|caw»»»9*»)«L 

@7)5 1 tf mWSStffc^jegB 2 0 t P^FtCJKfig; Lfc„ 
[0 0 7 5] &V^T\ #7X&1R7<Oi&.yt9Zl&M2 0 5: 

so KJSI$*^«:i«S**l 0 0nmgf©WI!!Ifl?rft 
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[0076] gsct^. #y *m®.7 (Dmmmmx o*rtf& 
[0077] z<n'&^ if7xm®.7<Dmmn®i 

!$,Ltzm<D±mizm& 100 nmWSiilEfal^l 1 £® 
fl5cLfc 0 «±Oj; eitcLT. 7^f^/vhii;?^SS 

[0 0 7 8] SiJiifflEbfc^7^S«l 
ffll^T I TOB££flMLfc„ ig^T, ^(D^iimiii 6 

XoiCLX, ttfam®. 3 £ftSgLfc 0 
[0 0 7 9] &V>T\ T?T4 7*Tb ]) *St£ 2 <7>B 
SSsHIS 1 0 Srff^jc LfcE<7)J^^g|5(C^^5j!{liMv'— 

*f[6]B«3 o, l 6|fa±rt5*f|p]-r5J;5K£ 

a»T-c*»*»^t>*, *ftJMR4tlcJ:9 4^tiaftaB*'-- 

*5> ^ia<bS&2, 3 SrSfe-g-fcHS-Slgl, S«2, 3© 

H 1 0 1 Sr#fc. 

[0 0 8 0] «±<Oi 5»CUTf^*lLfcJRft*^ 

JSiito^t, fflitli 0 6 tnm\z. 

6V»«JES:HiaiLrElRl*t«Sr«*Lfc. 

->3. y - u^te^-y y y^^^eSB 2 0 

[0081] mmm 3) bio ^m-rm^mmm 1 

T?tt, 0&tftttt$Sa«2 0lCia8 (e) »C 

[0082] tTs mmmixmmLtz<Dtmm<D^m 



i6 

/^il 3Sr^L7t 0 

[0083] ftv^-e, #9— ^-f/w^Jf 1 3±(ci, 

[0 0 8 4] ^tc, #7*Sffi7<75i3Mfc3&figB2 0 Sr?g 

[0085] m^. <nmmmm-L o&Mf$. 

LfcffiUfctU 8ly-^ h£^*LTff$4 ^m<7)W 

[0086] ^©i, #7 7 commmm io&m 

^Lfcffi(75^:ffi^J?$ 10 0 n nKDSMBlojK 1 1 %M 

[0 0 8 7] fcfcl. SJfcfli*Lfc;tf?**Kl 5©-;tr 
CD±B±(C, *ii*^16£bT, *^s>*y 
ffll^ITOl«Lfc 0 i^V>T, rcO*ji«®16 

fc©i:IB|«|©*«fefcJ:Diai«3Bli 7SrJgfigLfc„ K±cd 
<t51iLT, *f|6]S1£3£f£$!lLfc: 0 
[0 0 8 8] 2JCV^ TV 7- 4 7'-* Y V 9 xm&2<DM 

*f 3 £ 1 0 , 1 6 |S)±*s#|^^-5 X 5 tcX 

W?)1S2, 3 tttl&ttZn, *«2, 3» 

iio icTjk-tm&m^ma: 1 sr#fc„ 

40 [0 0 8 9] &±©±5fcLTf£»Lfc8MI«^ 
JSIiKo^t, I*fii ot^iiSHi 6 twwi- 

y -i/yttJft y :/*ttK8&* 2 o ©filfl* 

^«l 3^T^x^^ h y ^^S«2tC^Lfcfc 
«), Hlfi0tJ 1 icJfc^T, 107— yj^tm 1 3 0Bii 
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[0090] mmm 4 ) iim, ^mnmmm 4 

**«-CJ4, 0 1 1 fcnW-«ia**£1t 1 SrWTi-tftW 
m 0&tMMti&fitt2 0K:B7 (b) t*+«Jfi«r« 
[0 0 9 1] *r, **S^Jl-etft^Lfc(OiP^<D*fe 
tftTFT8t»*U *0±taWIMMi9«r*J«L 
*ifc!Ml*:«* • r. t J: 9 tttt$e*IS 2 0 £ 

[0 0 9 2] ftl>T\ #7*ftte7 0>ii)U|£3SjggB2 0£ 

ic 4 9 , li^mffi i o & 1 1 l 

fc 0 ^±ro4?MLT, T^x^-v h y ^^.£S25r 
MLfc. W±<75 4 SfcLTft&ixfcT^^-v h y 

? * as 2 ffl v> tz z. t sxn- « mmm lt-MLfcroi 

R«©:*rifcfc: J: 9 11 1 1 fc*-t-«S**«« 1 SrfPRL. 
[0 0 9 3] «±<0±5fcLTf13KLfc«fi** 

•^ap-Mi^ * ^sMK^gsis 2 o<D&mx%± 
-ffcfc*>, S»*ffiiSi»*J«a-tt**3l 

[0094] (njs^ii 5 ) hi 1 2 ii, *%w<Dmnm 5 

lc«5**a**BiS:«l»WJc*i-»fffiHt?«>S. * 

mmmxtz, zti^tim $ ^ 2 u m w 2 oeosw^esis 

2 0 £ 5 „ mitn £ *T¥fif ICfiB Lfc r t &Mtt9m 

m 2 xmm Ltz<D t mm^m^x 9 m 1 2 

**«tl*rtt*Lfc. *J3, T* 14, B^mS 

1 ORU t <fttt*fiS8 2 0fcH7 (d) fc*i1»ift«:«Jf 

[0095] &tc, «±<D4 5fcL-cf£«Lfcttiil** 
SSBi^o^r, BftMBSi 0 i#il®li 6 troWfc 
5. 5V«)«EE*Hl*PLTE[RHft«Sr*«Lfc 0 

*>9Ji.ogE|Sn*t(Bi6*Sj£l,TV^**«> K>-fVt»* 

7tJt>, Hife^j4lcJt'<T, *7-7>f;i/?il30l^ 

0i-*t-r5ffi»ffiB<75H^'>^^c7c: o 
[009 6] (HJfilfS 6 ) El 1 3 14, #»W«>*lfi0« 6 



(10) 

satwett, m 1 3 1 ^Ttctft^ 

-r5^)£irj:9^»!Lfc 0 &3b\ #**«TN4, ■** 
iiOXtti)ittftfi»2 0l:H7 (c) tc*-f*$jg£& 

[0097] *-r , mfc^j 1 -cre Ltz<Dkmm<n%m 

K4 9, ^5^a*7±^*aE»&W«#«#©EI»9fe 
W;TFT8|r«U *O±K3g0Jil&itffll9 

10 ;^|13 4rMLfc. 

[0 0 9 8] jfc^T?, *7-7-f;^113±|:, Hfe 

L, • r t (£4. 9 , ^5=- 

-/<*©WrB3»tt«:*-r 5a«t^fi« 2 0 Lfc 0 
[0 0 9 9] ^7^S«7(7?®l^egP2 OSrJg 

Lfco rti^HSfWIl 0(4, 

20 [0 1 0 0] &V^T\ Hy^^l (DmMWMl 

[0 10 1] ^7^S«7<7)ffl^fl:^i 04:^ 

J*Lfcffi©r^EtJ?$ 1 0 0 n rrKDSjEISftlg 1 1 
fifet/Co J£*±<£>4 5(-LT, 7^r^7*vhy^^St 

2Srf^»L7t 0 

[0102] %mmnLiztf?x&mi 5©-* 

30 fflV^T I TOSi^3#^L/c„ i^V^T, r»*ii«Sl 6 

ro^ffitc, r^x^y-^ h y ^^s^2trMLTlft0Jb 

4 5iiLr, ^S«3^l!Lfc 0 
[o i o 3] jjcvr, t- 4-?^ v y ■? xmm2<Dm 
mmmi o^w^vtz^cD^mmm^mmtm^-^ 

tot, Rl*S*tt^*-C3b5KTO 

*f 3 1 &mm i o , i e H±a**f fir*-* A3 tic 

*5, -t^P>Stg2, 3 5rmfe^fcii:?)^, *«2, 3® 
ttB-&to*l4**v 6«>«ffiffi«*» A S r. i K i 9 ff 
v\ 77-f p« «riWffl-j-«iSS»«*tt«* 

s 1 3 (i^-r ?Kf B «^^fi i zmtzo 

[0 10 4] JJcJi, EtlWJ: 5f-LTff§gL7hf£(SIS?;^ 
^fil(co^^T, H**®l 0ir*iim«i 6 tame 
6V©«flESrH]*0L-CEl6l*«**«bfc. 
so y - u VI4^f^ y ^-^**t*fi* 2 0 WfigT-^^ 
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^J113 5rT^x^^-v h y i7^S«2^fi£L^fc 
10 10 5] 

ffM^n^o &w^fi\ mmmmzmik 

[0 1 1 *%W<nW, l »HJ6^{c«5«f B *^B?r 

[H2] 0 i ic^i-m^^mm^-^rfm^irmm 

0„ 

[H3] 0 i i^i-m&^mm<vtti(omm*^irWr 

[0 4] (a) , (b) it, ZtlZ'tl. H3(^1-gX^ 



20 



[0 6] (a) ~ (c) «, Ztl&n, H 5 (CiMIKA 

***«-e*ufflRr«4««*fi«Bi«>fi»isr*i-Wfffiia. 
[13 7] (a) ~ (d) a, ^ii-en, *iWia 

[08] (e) ~ (h) (4, 4*1***1, 

[m 9 ] *%gu<z>%ifc0!i i icmzm&m*mw&mto&) 

[Hi 0] >MgHco%lgm£ff*ftA^&B&iRfe 
[011] *^Wro*ffi0ij4(^5ffiBl**^e*«B& 

[hi 2] *&w<nmmm5iz&z>m&&*mw:zi0u® 

20 [013] *%H£>2gtt0i| 6 &«SftA&i<l&1t$:ttlft 

2-rKSS; 3-*ffllS 
«; 4-fSfi» ; 7-mwm& ; 8 •••TFT; 9 

-aw»»«; i o-mmmm 1 i-cam ; i 

3-*7-7^^^Jl ; 1 5-mm&m ; 1 6-#iI 
17 -El*)*; 2 0-ft*«fi»; 2 1- 



II] 



[02] 



Di 



^^^^^^^ 




&5 
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